One of the most important predictions of the dividend-signaling hypothesis is that dividend changes are positively correlated with future changes in profitability and earnings. Contrary to this prediction, we show that after controlling for the wellknown non-linear patterns in the behavior of earnings, dividend changes contain no information about future earnings changes. We also show that dividend changes are negatively correlated with future changes in profitability (return on assets). Finally, we investigate the out-of-sample forecasting ability of dividend changes. We find that models that include dividend changes do not outperform those that do not include dividend changes. In fact, our evidence indicates that investors are better off not using dividend changes in their earnings forecasting models.
Introduction
One of the most important issues in corporate finance is whether dividend changes contain information about future earnings and profitability. Although dividend signaling theories imply that dividend increases signal better prospects (e.g., Bhattacharya (1979); Miller and Rock (1985); and John and Williams (1985) ), many empirical studies have failed to support this idea. Studies by Watts (1973 ), Gonedes (1983 , Penman (1983) , DeAngelo, DeAngelo and Skinner (1996) , Benartzi, Michaely, and Thaler (1997) [hereafter BMT], and Grullon, Michaely, and Swaminathan (2002) find little or no evidence that dividend changes predict abnormal increases in earnings. 1 Similarly, evidence based on surveying and interviewing hundreds of financial executives indicates that managers reject the notion that dividends are used as a costly signaling device (see Brav, Graham, Harvey, and Michaely (2003) ).
However, in a recent paper, Nissim and Ziv (2001) (hereafter NZ) consider a particular model of earnings expectations and find a positive association between current dividend changes and future earnings changes. NZ argue that previous studies have failed to uncover the true relation between dividends and future earnings because researchers have been using the wrong model to control for the expected changes in earnings. Specifically, they report that when using a regression analysis that controls for a particular (linear) form of mean reversion in earnings, dividend changes are positively correlated with future earnings changes.
The findings in NZ, that dividend changes predict earnings changes, are surprising since past researchers who have used control variables in a regression context 1 For a comprehensive literature review on dividend signaling theories, see Allen and Michaely (2002). find either the opposite relation (Penman (1983) ), no relation, or a very weak relation (BMT) . Recognizing the potential non-linearities in the relation between dividends and earnings, many of the prior investigators have used methods other than regression analysis and find results opposite to the ones in NZ. For example, DeAngelo, DeAngelo and Skinner (1996) analyze dividend policy during times where firm earnings unexpectedly decline and find that dividend changes contain virtually no information about future changes in earnings. BMT use a matched-sample approach in which dividend changing firms are matched to non-dividend changing firms based on their attributes such as market capitalization, industry, and past earnings performance---thus explicitly controlling for the earnings pattern and mean reversion---and find no evidence of positive abnormal earnings changes after dividend increases. Similar results have been obtained by Grullon, Michaely and Swaminathan (2002) . In fact, even a simple comparison of the evolution of earnings for dividend changing firms (e.g., Grullon, Michaely and Swaminathan (2002) ) yields results opposite to those drawn by NZ. These consistent findings across studies and methodologies make the NZ results surprising.
Given the importance of this issue to corporate finance in general, and to the question of why firms pay dividends in particular, we revisit the issue here. One of the main challenges in any study examining the relation between dividend changes and future earnings is choosing the appropriate method of estimating expected earnings. Since each model of expected earnings defines the portion of total realized earnings that is considered unexpected, it is important that researchers choose an earnings model that captures the features of the earning process. If, for example, earnings are assumed to follow a random walk, then any change in earnings from one year to another is unexpected. If earnings follow a random walk with a drift, then unexpected earnings are defined to be those which differ from the prior earnings grown at the expected growth rate. And so forth. In this paper we show that the assumption of linear mean reversion in earnings made by NZ is inappropriate. The reason for this is that the mean reversion process of earnings is highly non-linear [see Brook and Buckmaster (1976) , Elgers and Lo (1994) , and Fama and French (2000) .] Thus, since assuming linearity when the true functional form is non-linear has the same consequences as leaving out relevant independent variables, it is possible that the positive correlation documented in NZ between dividend changes and future earnings changes is spurious.
We address this issue by using a model of unexpected earnings that explicitly controls for the non-linear patterns in the behavior of earnings. We correct for the nonlinear evolution in earnings using the modified partial adjustment model proposed by Fama and French (2000) . This model assumes that the rate of mean reversion and the coefficient of autocorrelation are highly non-linear. We use this approach because Fama and French (2000) empirically show that it explains the evolution of earnings much better than does a model with a uniform rate of mean reversion.
We show that after controlling for the non-linear patterns in the behavior of earnings, the relation between dividend changes and future earnings disappears. The relation between dividend increases and earning increases in Year 1 is positive and significant in only five out of 35 years (interestingly, this is the same number years in which the relation between these two variables is negative and significant). The results indicate that earning increases do not follow dividend increases in any systematic way.
We also find that dividend changes are negatively correlated with future changes in profitability (return on assets, return on cash-adjusted assets, and return on sales). As a robustness check, we examine the relation between future earnings levels and changes in dividends, and find similar results: Dividends changes are very poor indicators of both earning and profitability levels. Overall, we do not find evidence supporting the idea that dividend increases signal better prospects about firm profitability.
The empirical tests we have discussed so far depend on the assumption that all the parameters of the model are known at the time of the forecast, an assumption that is likely to be violated if the parameters of the model change over time. To this end, we perform an out-of-sample test of the power of dividend changes to predict future earnings changes. We investigate whether investors can improve the precision of their real-time earnings forecasts by using dividend changes, given all other available information. We therefore examine the forecasting ability of dividend changes, explicitly accounting for the parameter uncertainty faced by investors who only have access to historical data. Our results indicate that independent of the model of earnings expectations that we use, models that include dividend changes do not outperform those that do not include dividend changes. In fact, the evidence indicates that investors are better off not using dividend changes in their forecasting models.
This article is organized as follows. Section 2 describes the sample selection procedure, defines the variables, and provides summary statistics. Section 3 examines the relation between dividend changes and future earnings. Section 4 examines the relation between dividend changes and profitability. Section 5 investigates the relation between dividend changes and levels in earnings and profitability. Section 6 examines the out-of-sample forecasting ability of dividend changes. Finally, Section 7 concludes the article with a discussion of the implications of our findings.
Sample Selection
Using the Center for Research in Securities Prices (CRSP) monthly event file, we identify all the dividend announcements made between 1963 and 1997 by firms listed on the New York (NYSE) and American (AMEX) stock exchanges.
2 To be included in the final sample, a dividend announcement must satisfy the following criteria:
a) The firm's financial data are available on the CRSP/COMPUSTAT merged database at the year of the announcement.
b) The firm is not a financial institution (SIC codes 6000-6999). on the CRSP file) in the current and previous quarter.
d) Other distribution events such as stock splits, stock dividends, mergers, etc. were not declared between the declaration of the previous dividend and four days after the declaration of the current dividend.
e) There were no ex-distribution dates between the ex-distribution dates of the previous and current dividends.
Following BMT, we match the dividend announcements made during fiscal year t to the earnings in fiscal year t. 4 We then define the annual dividend change as the annualized rate of quarterly dividend changes:
where t,q DIV ∆ is the dividend change (in fiscal year t) from quarter q-1 to q, scaled by the dividend payment in quarter q-1. The resulting sample contains 2,778 firms and 14,235 dividend increases, 974 dividend decreases, and 23,334 no-change events. 
The Relation between Dividend Changes and Future Earnings Changes

Linear Model of Earnings Expectations
To establish a baseline, we first examine the relation between dividend changes and future earnings changes using a linear model of earnings expectations. We begin our analysis by veryfing that the NZ results hold in our sample. Specifically, we estimate the following regression model that allows for asymmetric reactions to dividends increases and decreases and controls for uniform mean reversion and momentum in earnings:
where E τ is earnings before extraordinary items in year τ (year 0 is the event year), B -1 is the book value of equity at the end of year -1, R DIV ∆ is the annual percentage change in the cash dividend payment, DPC (DNC) is a dummy variable that takes the value of 1 for positive (negative) dividend changes and 0 otherwise, and ROE τ −1 is equal to earnings before extraordinary items in year τ − 1 scaled by the book value of equity at the end of year τ −1 . Notice that this model assumes that the relation between future earnings changes and past earnings levels and changes is linear.
To reduce the problems associated with residual cross-correlation, we use the Fama-MacBeth (1973) procedure to estimate the coefficients of the regression model. In the first stage, we estimate cross-sectional regression coefficients each year using all the observations in that year. In the second-stage, we compute time-series means of the cross-sectional regression coefficients. The standard deviations for these averages are estimated using the Hansen-Hodrick (1980) standard error correction method. (2000) Specifically, these variables are meant to capture the fact that large changes in earnings revert faster than small changes and that negative changes revert faster than positive changes. This particular behavior of earnings has been documented in Brooks and Buckmaster (1976) and Elgers and Lo (1994) .
In Table 3 we show the re-estimated coefficients of the regression models using the Fama and French (2000) methods. Unlike the results reported in Table 2 (where a linear model is used), we find no evidence that the magnitude of dividend changes contains information about future earnings. Panel A of Table 3 shows that for the first year following the dividend change, the coefficient for positive dividend changes, 1P β , is just 0.008 (it was 0.027 using the linear model). This coefficient is neither economically nor statistically significantly different from zero. Further, similar to the results in Table 2 , we find no evidence that dividend decreases are related to future changes in earnings
When comparing the results in Table 3 to those in Table 2 , notice that the nonlinear model explains a larger fraction of the cross-sectional variation in earnings changes than the linear model. Specifically, we find that the average adjusted-R 2 increases from 11.73% to 21.01% whenτ = 1 and from 9.89% to 11.40% whenτ = 2 . Further, the evidence in Table 3 indicates that the behavior of profitability is highly non-linear.
Consistent with the findings in Fama and French (2000) , this evidence indicates that the linear model in Table 2 misses important information about the behavior of earnings that seems to be correlated with dividend changes.
Panel B of Table 3 shows that when earnings changes in Year 1 are the dependent variable, the coefficient for the positive dividend changes is significant in only about 14%
of the years when τ = 1 and in only about 9% of the years when τ = 2 . In fact, the number of negative and significant coefficients for positive dividend changes when τ = 1 is the same as the number of positive and significant coefficients. Thus, allowing for the empirically documented non-linearities in the mean reversion process leads to the conclusion that changes in dividends are not useful in predicting future earnings changes.
Similar results emerge for dividend decreases.
One explanation for these results is that dividend changes act as a surrogate for the non-linearity in earnings under a uniform mean reverting model. This explanation is consistent with the empirical regularity that firms tend to change their dividend policy only when earnings changes have been substantial. Firms increase their dividends after they have done well for a long period of time and they cut dividends after a long period of poor performance, which they expect to continue (see also Brav et. al. 2003) .
Therefore, dividend changes are likely to be correlated with the non-linear component of earnings changes that is missing from equation 2. When we model the earning process more precisely and incorporate the non-linear portion, dividends indeed contain no information about future earnings, supporting the idea that dividends are proxying for the non-linear patterns in the evolution of earnings.
Do Changes in Dividends forecast Profitability?
Dividend-signaling theory does not indicate precisely which firm performance metric (e.g. future income or future profitability) should be used. Therefore, in addition to earnings, an alternative firm performance variable that is widely used is profitability, as measured by the return on assets (ROA). Indeed, Fama and French (2000) use the same methods to forecast changes in both earnings and profitability (return on assets).
ROA is defined as the operating income before depreciation (EBITDA) scaled by the book value of total assets. This measure of operating performance is preferable to ROE (or other scaled-earnings variables) in several dimensions. First, ROE is sensitive to changes in capital structure while ROA is not (since ROA is measured using EBITDA and not Net Income). Second, the ROA is not affected by factors such as special items (i.e., unusual and nonrecurring items reported before taxes), accounting for minority interest, and income taxes that usually obscure the ROE. Indeed, using simulation analysis Barber and Lyon (1996) show that ROA is the best available measure to detect abnormal operating performance under most circumstances.
With this in mind, we replicate all of the previous analyses replacing the change in earnings with the change in ROA as the dependent variable. These results are shown in Table 4 . In Panel A of Table 4 we rerun the linear regression model (parallel to Table   2 ). For consistency, we replace the ROE on the right-hand-side with ROA. Panel A
shows that the relation between positive and negative dividend changes and ROA changes is indistinguishable from zero, at both the one and at the two year horizons.
Panel B of Table 4 shows that when using the non-linear earnings model, the relation between positive dividend changes and changes in future profitability is negative and significant when τ = 1. Moreover, Panel B shows that the relation between negative dividend changes and changes in future profitability has the wrong sign and is highly significant when τ = 1 and τ = 2 .
Overall, the results in this section indicate that firm profitability is not positively associated with past changes in dividends. In fact, opposite to the predictions of the signaling hypothesis, the evidence seems to indicate that dividend changes are negatively correlated with future changes in ROA.
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The Relation between Dividend Changes and Future Earnings Levels
In addition to the regressions of changes in earnings on dividend changes, NZ also find that dividend changes are positively correlated with future earnings levels. Although the specification using earnings levels provides an alternative way to examine the relation between earnings and dividend changes, it has several limitations. 9 Nevertheless, we replicate the analyses in Sections 3 and 4 using earnings levels instead of earnings changes to ensure that our results are robust to alternative specifications. Specifically, we estimate the following linear and non-linear regression models: 
where the variables have been previously defined. Note that in these regressions we relate ROE (the scaled level of earnings at time t (E τ /B τ )) to changes in dividends and 8 For robustness, we also replicate our analysis using the return on cash-adjusted assets, the return on sales, and the cash-flow return on assets. We find that after controlling for the non-linear patterns in the earnings process, dividends are not positively correlated with future changes in performance. In fact, we find that dividend changes are negatively correlated with the return on cash-adjusted assets and the return on sales. We also used analysts' earnings forecast instead of the actual change in earnings. The results indicate that dividends are not positively correlated with future earnings--consistent with our previous results. 9 Conceptually, if a change in dividend is supposed to contain "information" about earnings, then, by definition, that information should be about changes because the current level of earnings is already known. Thus, it is not clear what we learn by using earnings levels instead of earnings changes. More importantly, empirical evidence suggests that changes in profitability or earnings tend to have better statistical properties than levels. For example, Barber and Lyon (1996) 
The results from this analysis are reported in Table 5 
The Economic Significance of the Predictive Power of Dividends
The results discussed so far show that after controlling for the non-linear patterns in the earnings process, dividend changes are not positively correlated with future changes in earnings. However, these results follow the standard procedure of estimating the model using all the time-series data. Actual market participants, of course, would not be able to make use of future years in determining the relationship between, say, dividend changes and earnings changes. To circumvent this problem, we use out-of-sample methods to evaluate the forecasting ability of dividend changes. These out-of-sample methods are useful in determining the forecasting ability of a variable and are widely used in the finance and economics literature (see for example, Meesse and Rogoff (1983) , Akgiray (1989) , Keim and Stambaugh (1986) , Pesaran and Timmermann (1995), and Graham (1996) , among others.)
The main advantage of using these methods is that they help us assess the economic significance of dividend changes, explicitly accounting for the fact that investors can only use historical data to estimate the parameters of the earnings model.
This alternative analysis is similar to the matched-sample approach in the sense that it only uses the information that is available at the time of the forecast. However, it also has the advantage of allowing the researcher to control for many factors.
To assess the economic value of dividends to predict future earnings, we compare We use the conditional predictive ability approach in Giacomini and White (2003) to measure the forecasting ability of each model. To implement this approach, we calculate the out-of-sample forecast error of each model using the following equations:
f g
and f g 2 2 1 2
where f 1 and f 2 are the out-of-sample forecast errors for the 1-year ahead and 2-year ahead forecasts, respectively, E τ is the actual earnings before extraordinary items in year τ (year 0 is the event year), B -1 is the book value of equity at the end of year -1, g(·) is the earnings model, and X 0 is the set of independent variables in year 0.
To measure the forecasting ability of each model, we calculate the out-of-sample forecast error of each model using a rolling scheme and a recursive scheme. Under the rolling scheme, the parameter of variable i in year t is equal to the value of the crosssectional coefficient of variable i in year t-1 when τ = 1 and to the value of the crosssectional coefficient of variable i in year t-2 when 2 τ = . The advantage of this scheme is that uses the most recent estimates to forecast future earnings. Under the recursive scheme, the parameter of variable i in year t is equal to the average of all the annual cross-sectional coefficients of variable i up to year t-1 when τ = 1 and to the average of all the annual cross-sectional coefficients of variable i up to year t-2 when 2 τ = .
11 Notice that these coefficients are estimated only using the data available at the time of the forecast to take into account the parameter uncertainty that investors actually face.
Using these forecast errors from Equations 5 and 6, we calculate the annual differences in mean squared error (MSE) and mean absolute deviation (MAD) between the model that includes dividend changes and the model that excludes them. To assess the statistical significance of the MSE and the MAD, we use a bootstrapping methodology.
This procedure is carried out following these steps: 11 We also set the parameter β −1 ( β −2 ) of variable i in year t equal to the average of the parameters over the period t-5 to t-1 (t-6 to t-2), and the results are similar.
(1) We randomly select observations from the sample of annual MSEs and MADs, with replacement.
(2) We calculate the time-series averages of the MSE and the MAD from the bootstrap sample.
(3) We repeat steps 1 and 2 ten thousand times.
(4) Using the simulated distribution, we calculate the p-value of the test statistics.
The results from this analysis are reported in Tables 6 and 7 . The results indicate that models that include dividend changes do not outperform models that exclude dividends, and in most cases models with dividends actually underperform those models without dividends. Tables 8 and 9 . Once again, we find that, on average, the model that includes dividend changes underperforms the model that excludes dividend changes.
Interestingly, Table 9 shows that under the recursive scheme, the model that includes dividend changes outperforms the model that excludes dividend changes when τ = 1 .
This is the only situation in our analysis where dividends appear to have out-of-sample predictive power. However, it is important to notice that the coefficients of dividend changes in the non-linear model when we use ROA are negative (see Panel B of Table 4 ).
Thus, the predictive power of dividends comes from the fact that firms that increase (reduce) their dividends experience a decline (an increase) in ROA. This result is at odds with the predictions of the signaling hypothesis.
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Overall, our results indicate that models that include dividend changes systematically underperform models that exclude dividends. This suggests that after accounting for the fact that investors can only use historical data to estimate the parameters of the earnings model, dividends changes are not reliable predictors of future earnings. One potential reason for this result is that the coefficients of dividend increases and decreases are unstable over time to the extent that the inclusion of these variables in the earnings model only generates noise. The evidence in Panels B of Table 2 and 3 seems to support this argument. Note that in those tables the coefficients of positive and negative dividend changes tend to significantly vary over time.
Conclusions
Since the influential papers of Miller and Modigliani (1961) In this paper we show that dividend changes are uncorrelated with future earnings changes when one controls for the well-known non-linearities in the earnings process.
This result underscores the importance of controlling for non-linearities in the earnings process when examining the performance of a firm following a corporate event. Thus, even when researchers find a weak link between dividend changes and future earnings changes (only in about 29% of the years, as we show in Table 2 ), the association is not reliable, and can be attributed to incorrect modeling of the earnings process.
We also find that regardless of the model of earnings expectations, models that include dividend changes do not outperform those that do not include dividend changes.
Some of our results even suggest that investors may be better off not using dividend changes when they forecast earnings changes.
Given the evidence presented here and in the other recent papers we have cited, it is sensible to conclude that changes in dividends are not useful in predicting future changes in earnings. It is possible to find a weak association between dividend changes and future earnings, but only with an incorrectly specified model. Using several different estimation methods (e.g., matched sample, and non-linear specification) and various measures of profitability (e.g., return on assets, return on cash-adjusted assets, return on sales, and cash-flow return on assets) we find that this association is weak and unreliable. We cannot rule out that dividend increases signal something, but that something is neither abnormal increases in future earnings nor abnormal increases in future profitability. Perhaps the motives for paying dividends, and the market reaction to it should be looked for elsewhere.
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13 For example, recent evidence suggests that dividend changes contain information about unexpected changes in systematic risk (Grullon, Michaely and Swaminathan (2002)).
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Table 1 Summary Statistics
This table reports the firm characteristics for the sample firms. R DIV ∆ is the annual percentage change in the cash dividend payment. MV is the market value of equity. M/B is the market value of equity relative to the book value of equity. ROE is equal to the earnings before extraordinary items scaled by the book value of equity. ROA is equal to the operating income before depreciation scaled by total assets. The values of all financial variables are determined at the beginning of the year of the announcement. To reduce the effect of outliers, R DIV ∆ , M/B, ROE, and ROA have been winsorized at the 0.1% and the 99.9% of the empirical distribution. 
Table 2 Regressions of Raw Earnings Changes on Dividend Changes
This table reports estimates of regressions relating raw earnings changes to dividend changes. E τ is the earnings before extraordinary items in year τ (year 0 is the event year). B -1 is the book value of equity at the end of year -1. R DIV ∆ is the annual percentage change in the cash dividend payment. DPC (DNC) is a dummy variable that takes the value of 1 for dividend increases (decreases) and 0 otherwise. ROE τ −1 is equal to the earnings before extraordinary items in year τ − 1 scaled by the book value of equity at the end of year τ − 1. We use the Fama-MacBeth (1973) procedure to estimate the regression coefficients. In the first stage, we estimate cross-sectional regression coefficients each year using all the observations in that year. In the second-stage, we compute time-series means of the cross-sectional regression coefficients. The standard deviations for these averages are estimated using the Hansen-Hodrick (1980) standard error correction method. To reduce the effect of outliers, all the variables have been winsorized at the 0.1% and the 99.9% of the empirical distribution. The "average adjusted-R 2 " is the average (adjusted) R 2 of the crosssectional regressions. In Panel B, positive and significant coefficients (at least at the 10% level) are highlighted in bold. a, b, and c denote significantly different from zero at the 1%, 5%, and 10% level, respectively. 
Panel A: Time-Series Means of the Cross-Sectional Regression Coefficients
(E E / B DPC R DIV + DNC R DIV ROE (E E / B -) -)
Table 3 Regressions of Raw Earnings Changes on Dividend Changes Using the Fama and French Approach to Predict Expected Earnings
This table reports estimates of regressions relating raw earnings changes to dividend changes. E τ is the earnings before extraordinary items in year τ (year 0 is the event year). B -1 is the book value of equity at the end of year -1. R DIV ∆ is the annual percentage change in the cash dividend payment. DPC (DNC) is a dummy variable that takes the value of 1 for dividend increases (decreases) and 0 otherwise. ROE τ is equal to the earnings before extraordinary items in year τ scaled by the book value of equity at the end of year τ . DFE 0 is equal to ROE 0 -E[ ROE 0 ], where E[ ROE 0 ] is the fitted value from the cross-sectional regression of ROE 0 on the logarithm of total assets in year -1, the logarithm of the market-to-book ratio of equity in year -1, and ROE −1 . CE 0 is equal to ( -)
. NDFED 0 is a dummy variable that takes the value of 1 if DFE 0 is negative and 0 otherwise. PDFED 0 is a dummy variable that takes the value of 1 if DFE 0 is positive and 0 otherwise. NCED 0 is a dummy variable that takes the value of 1 if CE 0 is negative and 0 otherwise. PCED 0 is a dummy variable that takes the value of 1 if CE 0 is positive and 0 otherwise. We use the Fama-MacBeth (1973) procedure to estimate the regression coefficients. In the first stage, we estimate cross-sectional regression coefficients each year using all the observations in that year. In the second-stage, we compute time-series means of the cross-sectional regression coefficients. The standard deviations for these averages are estimated using the Hansen-Hodrick (1980) standard error correction method. To reduce the effect of outliers, all the variables, except the log of total assets, have been winsorized at the 0.1% and the 99.9% of the empirical distribution. The "average adjusted R 2 " is the average (adjusted) R 2 of the cross-sectional regressions. In Panel B, positive and significant coefficients (at least at the 10% level) are highlighted in bold. a, b, and c denote significantly different from zero at the 1%, 5%, and 10% level, respectively. This table reports estimates of regressions relating changes in ROA to dividend changes. ROA τ is equal to the operating income before depreciation in year τ scaled by total assets at the end of year τ . R DIV ∆ is the annual percentage change in the cash dividend payment. DPC (DNC) is a dummy variable that takes the value of 1 for dividend increases (decreases) and 0 otherwise. DFE 0 is equal to ROA 0 -E[ ROA 0 ], where E[ ROA 0 ] is the fitted value from the cross-sectional regression of ROA 0 on the logarithm of total assets in year -1, the logarithm of the market-to-book ratio of equity in year -1, and ROA −1 . CE 0 is equal to ROA ROA -0 1
− . NDFED 0 is a dummy variable that takes the value of 1 if DFE 0 is negative and 0 otherwise. PDFED 0 is a dummy variable that takes the value of 1 if DFE 0 is positive and 0 otherwise. NCED 0 is a dummy variable that takes the value of 1 if CE 0 is negative and 0 otherwise. PCED 0 is a dummy variable that takes the value of 1 if CE 0 is positive and 0 otherwise. We use the FamaMacBeth (1973) procedure to estimate the regression coefficients. In the first stage, we estimate cross-sectional regression coefficients each year using all the observations in that year. In the second-stage, we compute time-series means of the cross-sectional regression coefficients. The standard deviations for these averages are estimated using the Hansen-Hodrick (1980) standard error correction method. To reduce the effect of outliers, all the variables, except the log of total assets, have been winsorized at the 0.1% and the 99.9% of the empirical distribution. The "average adjusted-R 2 " is the average (adjusted) R 2 of the cross-sectional regressions. a, b, and c denote significantly different from zero at the 1%, 5%, and 10% level, respectively. PDFED 0 is a dummy variable that takes the value of 1 if ROE 0 is positive and 0 otherwise. NCED 0 is a dummy variable that takes the value of 1 if CE 0 is negative and 0 otherwise. PCED 0 is a dummy variable that takes the value of 1 if CE 0 is positive and 0 otherwise. MB -1 is the logarithm of the market-to-book ratio of equity in year -1. SIZE -1 is the logarithm of total assets in year -1. We use the Fama-MacBeth (1973) procedure to estimate the regression coefficients. In the first stage, we estimate crosssectional regression coefficients each year using all the observations in that year. In the second-stage, we compute time-series means of the cross-sectional regression coefficients. The standard deviations for these averages are estimated using the Hansen-Hodrick (1980) standard error correction method. To reduce the effect of outliers, all the variables, except the log of total assets, have been winsorized at the 0.1% and the 99.9% of the empirical distribution. The "average adjusted-R 2 " is the average (adjusted) R 2 of the cross-sectional regressions. a, b, and c denote significantly different from zero at the 1%, 5%, and 10% level, respectively. to the forecasting ability of a similar model that excludes dividend changes as an explanatory variable. To measure the forecasting ability of each model, we calculate the out-of-sample forecast error of each model using a rolling scheme and a recursive scheme. Under the rolling scheme, the parameter of variable i in year t is equal to the value of the cross-sectional coefficient of variable i in year t-1 when τ = 1 and to the value of the cross-sectional coefficient of variable i in year t-2 when 2 τ = . Under the recursive scheme, the parameter of variable i in year t is equal to the average of all the annual cross-sectional coefficients of variable i up to year t-1 when τ = 1 and to the average of all the annual cross-sectional coefficients of variable i up to year t-2 when 2 τ = . Using these forecast errors, we calculate the annual differences in mean squared error (MSE) and mean absolute deviation (MAD) between the model that includes dividend changes and the model that exclude them. MSE DIV (MAD DIV ) is the average annual mean squared error (mean absolute deviation) of the model that includes dividend changes. MSE NODIV (MAD NODIV ) is the average annual mean squared error (mean absolute deviation) of the model that excludes dividend changes.
To assess the statistical significance of the MSE and the MAD, we use a bootstrapping methodology. To reduce the effect of outliers, all the variables, except the log of total assets, have been winsorized at the 0.1% and the 99.9% of the empirical distribution. a, b, and c denote significantly different from zero at the 1%, 5%, and 10% level, respectively. to the forecasting ability of a similar model that excludes dividend changes as an explanatory variable. To measure the forecasting ability of each model, we calculate the out-of-sample forecast error of each model using a rolling scheme and a recursive scheme. Under the rolling scheme, the parameter of variable i in year t is equal to the value of the cross-sectional coefficient of variable i in year t-1 when τ = 1 and to the value of the cross-sectional coefficient of variable i in year t-2 when 2 τ = . Under the recursive scheme, the parameter of variable i in year t is equal to the average of all the annual cross-sectional coefficients of variable i up to year t-1 when τ = 1 and to the average of all the annual cross-sectional coefficients of variable i up to year t-2 when 2 τ = . Using these forecast errors, we calculate the annual differences in mean squared error (MSE) and mean absolute deviation (MAD) between the model that includes dividend changes and the model that exclude them. MSE DIV (MAD DIV ) is the average annual mean squared error (mean absolute deviation) of the model that includes dividend changes. MSE NODIV (MAD NODIV ) is the average annual mean squared error (mean absolute deviation) of the model that excludes dividend changes.
To assess the statistical significance of the MSE and the MAD, we use a bootstrapping methodology. To reduce the effect of outliers, all the variables, except the log of total assets, have been winsorized at the 0.1% and the 99.9% of the empirical distribution. . a, b, and c denote significantly different from zero at the 1%, 5%, and 10% level, respectively. to the forecasting ability of a similar model that excludes dividend changes as an explanatory variable. To measure the forecasting ability of each model, we calculate the out-of-sample forecast error of each model using a rolling scheme and a recursive scheme. Under the rolling scheme, the parameter of variable i in year t is equal to the value of the cross-sectional coefficient of variable i in year t-1 when τ = 1 and to the value of the cross-sectional coefficient of variable i in year t-2 when 2 τ = . Under the recursive scheme, the parameter of variable i in year t is equal to the average of all the annual cross-sectional coefficients of variable i up to year t-1 when τ = 1 and to the average of all the annual cross-sectional coefficients of variable i up to year t-2 when 2 τ = . Using these forecast errors, we calculate the annual differences in mean squared error (MSE) and mean absolute deviation (MAD) between the model that includes dividend changes and the model that exclude them. MSE DIV (MAD DIV ) is the average annual mean squared error (mean absolute deviation) of the model that includes dividend changes. MSE NODIV (MAD NODIV ) is the average annual mean squared error (mean absolute deviation) of the model that excludes dividend changes.
To assess the statistical significance of the MSE and the MAD, we use a bootstrapping methodology. To reduce the effect of outliers, all the variables, except the log of total assets, have been winsorized at the 0.1% and the 99.9% of the empirical distribution. a, b, and c denote significantly different from zero at the 1%, 5%, and 10% level, respectively. 
